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ABSTRACT 
 

The present study examines the effect of seed rate on protein and grain starch Amylose lines of hulless 
barley. Seed consumption in three levels 400, 450 and 500 seeds per square meter of the effects of these 
treatments on seed protein content and  starch  Amylose  content  of  grain hulless barley promising lines 
include: EHBYTM-81-1, 2, 5, 7, 11, 18 Is studied in this experiment. The statistical design used in this study 
has been carried out once the plots are made in three replicates and Main plots of experiment include Six lines 
and subplots were assigned to different plant density on seed consumption rate. Combined analysis of variance 
(two years) showed that Between the lines of quality traits studied The protein content and Amylose content of 
grains was observed statistically significant difference. 
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Introduction 
 

In an effort to recapture a share  of this feed 
market, there has been an emphasis placed  on  the 
development of  the more energy dense hulless type 
of barley. Meanwhile, increased interest in the use of 
hulless barley cultivars in the manufacturing of food  
and fuel products has accentuated the desire to 
develop  winter  hulless  barley varieties for both 
domestic and foreign markets. Additionally, barley 
grain  contains  health-related  compounds  similar  
to  those  found  in  oats, adding to its appeal in the 
health food sector (Varshney et al., 2008).  Due to 
the increasing population Source of protein for 
human nutrition and the annual import large 
quantities of corn, hulless  barley crops that can be 
used in poultry diets and substitute wheat or corn to 
be imported, And with the increased production of 
cheaper white meat, to reduce consumption of wheat 
in the poultry industry (Binam., 2000; Wallwork et 
al., 1998). Studies on hulless  barley shows that  
hulless barley varieties of broom that grain yield 
between 5 to 5.5 tons with 14 to 16 percent protein. 
And the Lysine rate of 4 to 5 percent of wheat grain 
and celebrate their culture for late planting, areas 
with limited water, dryland areas, saline and alkaline 
soils and wet river can be explained and it can be 
used to enhance the nutritional value of with wheat 
bread (Hijikuro and Amdo., 1989). Studies have 

shown that mixing at least 25% of barley flour in 
bread can reduce bottlenecks and shortages. Endey et 
al. (1992) Two -row barley, hulless varieties of food 
composition without the protein, starch , amino acids 
and fiber studied and reported that the starch content 
of the hulless  barley above it and is covered in hard 
spring wheat. Hijikuro and Amdo., (1989) effect of 
Cellulose supplementation to improve nutritional 
value of hull-less specify m without the normal 
protein, high in protein and very high protein As a 
basal diet of laying hens studied And concluded ,that 
cellulase protein supplements in effect specify m 
high with hulless the hens on a diet with no more 
than specify m hulless  protein is normal. Starch with 
high Amylose particles in solution with hydrogen 
bonds, are suitable for use as a source of dietary fiber 
(Anonymous., 1995). In humans and other mono 
gastric animals absorbed amylo pectin of Amylose 
much more slowly, therefore, after each meal with a 
high Amylose, blood glucose and insulin levels are 
lower and it can also help to increase the time 
between meals. The study was to evaluate protein 
and grain starch Amylose In  hulless barley lines  in 
the amounts of  seed different.  

 
Materials And Methods 

 
Study using statistical design of split plots in a 

randomized complete block And a total of 18 
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treatments and three replications in Karaj region of 
Iran, With 51 degrees east longitude and 35 degrees 
north latitude and altitude of 1321 meters above sea 
level average annual rainfall of 250 mm was 
performed. Operating a hulless barley genotypes of 
six genotypes: EHBYTM81-1, 2, 5, 7, 11, 18 The 
main plot factor and seed rate were on three levels: 
400, 450 and 500 seeds per square meter plots. Each 
experimental unit with a 6 m in length and width of 
2.5 meters, which includes four stacks according to 
the method of planting seeds in each stack and the 
fourth line of the atmospheric general planting and 
sowing in each plot there were 16 lines. With regard 
to 0.5 m from the beginning and end of each 
experimental unit as the margin, The remaining five 
meters from each experimental plot was allocated to 
the final grain yield. Recommended amount of 
fertilizer based on soil test and plant nutrition 
research Determined before planting and 150 kg of 
ammonium phosphate, potassium sulfate (100 kg) 
and 200 kg of  urea [co(NH2)2]. Half of the other half 
as a fertilizer as basal fertilizer was applied to the 
roads. In the first decade of November and harvested 
in the first planting date was July. Irrigation based on 
plant needs, and five times, including once in the fall 
and spring were done four times. After harvest was 
added, each plot of 600 grams of sample preparation 
and chemistry laboratory for measurement of 
Amylose content of cereal grain starch and protein. 
the starch samples were prepared in the laboratory 
should be no way to extract starch from hulless 
barley is as follows: From each sample, 2 to 3 seeds 
in ammonium 0.2 M and placed for 24 hours and 
then we replaced the ammonium 0.5 ml salt 0.5 mole 
and then smooth and then centrifuged. 4 M NaCl was 
added , and then we centrifuged. and the solution is 
discarded and added to distilled water after vertex 
and centrifugation  and on there, layer colored 
supernatant. Finally, Stone added, vertex and 
centrifugation and the starch to make a desiccators. 
Obtained with the use of starch and starch Amylose 
content, as we define: 

To 5 mg of starch One mg of ethanol and 2.7 ml 
of normal salt added, and we move then, Baker put in 
a sand bath until the starch gelatin, then, using the 
solution volume to 25 ml of distilled water and 
delivered them to separate from each sample, 2 
replication of  2.5 ml. and we added 2 ml of citric 
acid 0.3  normal, and 1 ml of freshly prepared Aidan, 
the volume of each sample with 20 ml of distilled 
water to the plant and put in refrigerator and after 20 
minutes of the vortex and the wavelength of 620 nm 
spectrophotometer to read the amount of starch 
Amylose content. After the measurement of Amylose 

content of starch samples, the results collected, 
analysis of variance and mean comparison was 
performed. Moreover, in the laboratory using 
(Inframatic 8600) Moisture content and grain protein 
were measured directly. These devices can be added 
that in contrast to previous approaches this device, 
the protein directly (without grinding) that measures. 
This mechanism, based on the sample and the 
reflected radiation beam takes place. After measuring 
the protein content of samples, the results collected, 
analysis of variance and mean comparison was 
performed. 
 
Results: 
 
Grain Protein Percentage: 

 
Analysis of variance in Table 1 show that the 

combined effect of year  on grain protein percentage 
is statistically significant. The results showed that the 
protein content of the lines indicate statistically 
significant differences with each other The method 
according to Duncan's mean number of lines with the 
highest protein yield was 13.40 and alone A Class 
were analyzed. And the line number 4, 5 , 2, 3 and 6, 
respectively, with grain protein percentage of 13.36, 
13.24, 12.99 12.91 and 12.90 were used in 
subsequent classes. The results of the effect of 
density on grain protein percentage was not 
statistically significant but The study of means 
comparison found that density of 450 seeds per 
square meter, with 13.28 % protein had the highest 
percentage. Table(1) shows that the percentage of 
grain protein concentration × line interaction was not 
significant but, two lines of numbers  with density of 
450 seeds per square meter grain protein percentage 
was the highest rate of 13.51 percent. The results 
showed that the effect on the amylose content of 
starch grains is statistically significant, Amylose 
content and starch grain hulless barley lines were 
highly significant in terms of statistical, So line 
number five with a 25.36 % Amylose starch grains 
had the highest percentage is in between the lines and 
was alone in the class A. The treatment effect of 
density on the Amylose content of starch grain 
hulless barley line had a statistically significant, So 
the density of 500 seeds per square meter with a 
93/23 % has the highest Amylose starch grain. The 
effect of density on the line in Amylose starch grains 
was significantly So line number five seed density in 
500 m2 the highest, and line number three, with a 
density of 400 seeds per square meter with a 87/18 
%, Allocated to the lowest Amylose content of 
starch.
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Table 1: Combined analysis of variance of grain protein percentage and Amylose starch grains in the two- year experiment ( 2004-2006 ) 

S.O.V  D.F 

MS 

Protein (%) Amylose (%) 

Year 1 989.47* 322.05** 
Replication 4 1.89* 21.06* 
genotype 5 1.961* 38.89** 
genotype*Year 5 4.070** 9.39ns 
Error(a) 20 0.375 9.460 
Density 2 0.858ns 23.24* 
Density* genotype 10 0.538ns 22.48** 
Density*Year 2 0.044ns 26.94* 
Density* genotype*Year 10 0.41ns 44.59** 
Error(b) 48 0.306 6.74ns 
CV %  4.21 11.27 

ns, * and **, respectively, indicating non-significant, significant at 5% and 1% 
 

Table 2: The average percentage of grain protein percentage and grain starch amylose (%)in the experimental treatments under study in two  
              years(2004-2006) 

Amylose 
 (%) 

Protein 
 (%) 

 
 
Treatment  

  Genotype 
23.08bc 13.40a EHBYTM-81-1 
22.00bc 12.99ab EHBYTM-81-2 
21.11c 12.90b EHBYTM-81-5 
22.89bc 13.37ab EHBYTM-81-7 
25.36a 13.24ab EHBYTM-81-11 
23.81ab 12.90b EHBYTM-81-18 
  Density (grain in m2) 
22.82ab 12.97a 400 
22.37b 13.28a 450 
23.93a 13.14a 500 

Means   in each column followed by at least one similar letter are not significantly different at the 1% probability level, using Duncan's 
Multiple Range test. 

    
Discussion: 
 

The results showed that the effect on grain 
protein percentage is statistically significant (P<0.05) 
and this shows that the effect of weather conditions is 
different on different lines  protein (%)  of hulless 
barley. Protein content of the lines also showed with 
each other significant differences of statistically and  
Line No. 1, won the highest grain protein content. In 
this study the density effects on grain protein 
percentage was not statistically significant. From the 
above results it can be concluded that the line 
number 5 (EHBYTM-81-11) having the highest 
percentage of Amylose starch, can be used in 
preparing food for long attracted people who are 
overweight. On the other hand , seeds that have low 
Amylose content are more Are absorbed faster than 
they can be used to fast food diets that absorbed 
energy will be absorbed that one of these is used in 
feeding livestock and poultry meat. In this regard, the 
Experiment line 3 (EHBYTM-81-5), With 21.11(%)  
starch Amylose  is suitable for this application. 
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